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Intr odu ction
Mycoto xin sar ethe toxic che micals pr odll C ed by
fungifor a va riety ofrea s o n s. Theseincludeto atta ck
or gai n ac cess tO ho sts by helping to dis solve c ell
m e mbra n e8, Or 8 Sprote ctive rn ea stl reS again st e n-
cro a ching o rga nis m s. T hese m etabolites m ay be pat-
hoge nicin a nim als and o rhu m a n s, and m ay gl V e ris e
to liv e r o r kidlley C a nCer S, im m uno slユpre S Sion o r
dam age tO the n e r vou s system . The produ ctio n of
nycoto xins within thefungu sdepBIlds o nfo ods oll rC e S
a nd the partic ula ren Eym eS Of the fungus aTld othe r
e nviro nr nental factors . Myc oto王i118 a r e u sally not
fo ll nd in Spo r e s, butar egenerally produ c ed in the n e xt
stage, that of m yc Bliu m . T he most sttldied m yc oto xin s
are toxic to both plants a nd a nim als . So m eha v e
antibiotic properti
l
e点. T he to xin s c a na c ctlm t1乱te in
皿 atllring corn, Ce r e als, S oybe ans, pe a n tl8 and other
fo od 且nd fe ed cropB inthe fielda nd in gr8.in dtlring
bra.n8POrtat.ion. Theto‡ins m ay occtlrin storage lnder
c ondition sfa v or able for the gr o wth of the toxin -
pr odll Cing fllnguS , h EtlrOPe Wheat, barley and m aize
a r esignifica nt compon ents/ingredie nts in fo od a nd
feed proce s sing. These m aterials ar e kno wn to be
c om m only colo ni8 ed by Fu8a T
.iu m m o uld spe cie s,
which are ableto pr odllC ea r a nge Of 皿 yCOtOXin8 Which
c an be dangerotlS and cre ate B risk to hu m a n s a nd
a nim als . Ce r eals a r e e c o nomically very im portantin
the EU fo od prodllCtioII System , a nd in im po rted r a w
m aterials, p且rtic11a ry m aize. E.ey e ntry points into
proce s sed foodsincludes via br e ad a nd bake ry pr od-
u cts
,
br e akfa st ce r eals
,
Sn a cks and bee r
,
and via
com potlnded anim al feeds . Di8 ea8 e Sin a nim als a nd
hu m an beings r e s ulting from the co ns u mptio n of
m yc oto xiJI S a re Called myc otoxic oseg. T hr帥 ge n e ra Of
ftl ngi- Aspergillu s, Pe nicitl払m a nd FuBa rlu m a r ethe
one 白in v olv ed m o stfr equ e ntly in c ases of m ycoto xin
c o ntamin atio n in c or n, sm allgr ain s a nd B Oybe a n 8.
Aspergillusfla u u spr odll C ed aflato 】【in s in starchy
c e r ealgr ains, for ex a mple c or n, ･whe at, o ats, ba rley,
milletandrice. Myc oto xin 8produced by Fusa Tiu Tn a r e
tw o ge n e r alty pe s,i)the n one strogenictrichothece n s,
including nivale nol, de oxynivalenol(D O N), T-2toxin
a nd diacetoxyscrip8n Ol, a nd i) the m yc oe strogens,
incltlding ze aralen o n e and zea rale n ol. Both are e stro-
ge nic r e s o r cylic a cid la cto n e co mpo ll nds pr odu c ed by
fun giFzLSa T.iu m(D iekm an and Green, 1992).
Nivale n ol
〆 グ
CH3
′
㌔ H
NivalenoI
Niv ale n ol w as first isolated fr o m Fu saT･iu m
TuU ale. Itis a m yc oto xin pr odu c ed by ftlngl Of the
Fus aT.iu m gen llS , i. e. F , c e r e alis, F. po a eals o F ,
czLlm o r u Tn a nd F. gT
･
a min e a r u m. The s eftl ngl a r e
abunda nt in v ariotlS Cereal crops (whe at, m aize,
ba rley, oats andrye)a ndpr o c es s edgr ain s(m alt, be e r,
* For eign Re s e a r che r, a Gu e st Pr ofe s or Ofthe Re8e ar Ch Cente rfo rPathogenic Fu ngi a nd Microbial Toxic ose8,
C hiba University(2001). A ddr e s sfo r c o r r e spo nde nce :In stittlte Of Mic robiolog y, Bulga ria n Ac adem y of
Scie n ce昌, Sofia, Bulga ria
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a.nd bre ad). T he ftlmgi pr oducing trichothcco ne8 a re
Boil fu ngi a nd a r ㊤impo rta nt pla nt pathoge ne sthat
gro w on the c rop in the field. Chemic ally nivale nol
belo ngs to trichothe c e n egr o tlp m yCOtO Xin 畠(Eri kse n
a nd A lex a nder, 1998). Niv a18 n Ol i白 trichotec-9- en -B-
o ne, 12,13-epoxy-3,4.7,15- tetr 且hydr o xy - ,(31 a ,4- β,
7- a) wi th m ole c ular fo r m ul乱 Cl.E珊 0, a nd M W .
312.35. Itis c rystal畠, m P. 22 2-223
o (dec), s olub18 in
polar orga nic 包01ve nts, slightly s oluble in w ater, ロV
m a x(m etha n ol):218n m. T he nivalenol is very 畠table
c o mpo u nd during stor age/mi lling and the pro c e ssing
/c o oking of fo od, and they do not degrade at high
tem perature s(Erik8 e n a nd Ale x a nder, 1998).
In biochemic al aspects :fe w sttldie s ha ve been
perfor m edto elaborate the m echanis m sof the to xic-
ity. Nivalenolw as Show ntoinhibitprotein 8ynthe si且
in r abbitretlC ulocyte8ln uitr o, with a nID8BOf 2.5g/
皿1, pr obably byim pairm ent of the ribo so m al fl 皿 C-
tion, Polyri bos om al br e akdow n w a sfo und in bo ne-
m a r r o w cell白 Of mice exposedto 3.5 m g nivalenol/kg
bw (Ryu et al. , 1987). Nivalenol inhibitedthe synthe-
BiB Of n ucleic acids 云n vか o (Ue n o a nd Fuku Bhim a,
1968). T his respons e ap pea r ed at do s e sm uch highe r
tha ntheinhibition ofpr otein synthesis.
To xic okinetics - In s wine glVe n miv ale n ol in the
dietin ado s e Of 0.05m g nivale n ol/kgbw twice daily,
the S ubstanc ew a sdete ctedin t he blo od 20min after
inge stio n. Du ring the first 7.5 ho urs, ll-48% w as
abs orbedfro m theintestin 8 a ndthebloodplas ma pe ak
c o n c e ntr atio n w a slo w(3-6g/1), m o stly o c c u rring2.5-
4 .5hou r s afterfeeding. Niv alen olw a白 m ainlyexcreted
in the fa e c e s(Eedm a n et al. ,1997).
De o xynivale n ol(D O N)
■H
H3
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D8OXyniv ale n oliB a myC OtO Xinproduced byftlngi
of Fu sariuTn T･0岳ezmn, F. culm oru m and F, gT
･
alniTW -
ar uTn , Which a r e abundantin vario118 Ce re alc r ops . The
･
fu ngiproducingtrichot】一eC Bne B a r e S oil fungi(ErikseTl
a nd Alexander,1998). D O Nbelongs to trichothece nes
a ndiB12,13- epoxy-3,4,151trihydr o xytrichotec-9-en -B-
o n ewithm ole c11a rfo r m 11a CほH90 8, M W: 296,32, It
is fine n eedlesfro methylacetate and Other, mp. 1511
153o, [a]25/D 十6.35(c;二 0.07 in ethan ol), U V 皿 a X
(etb且nOl): 218n m, L D伊 i. p. in m ale, fem ale mice
(ng/kg):70.0,76,7. T he 8ubstan cei8 Very Stable a rid
doesriotdegr ade athighte mpe r atu r e昌(Rotter et al. ,
1996;Ehling et alり 1997).
Bio che micalm ode of 且Ctio n :D O Ninllibits tlle
Synthesis of I)N Aa nd R NA a rid protein synthe sis at
the ri bo80 mal level. D O N ha白 a hae m olytic effect on
erythro cyte8 . An acutedo s e of DO Nc anindlユC eVOmit-
1nglnplg白, Where a s at low er c onc entr ationsin thediet
it reducesgr o wth a nd fe ed c o n s umption (a n orexia)
(Rot ter et al. , 1996;Erik8 en a nd Alexander, 1998).
To xicokin etics I 96 hollr Safter administration of
a single dos e of r adio active -labelled D O N(long/kg
bw)to r ats, 64% ofthe r adioactivity w a s re c overedin
the faece s a nd 25% in the llrine (E ri ks e n a nd A ト
exa nder
,
1998).
T-2 To xin(M yc otoxin T-2,Fu s a rioto xin)
/
I
CH3
H8
o
･ 〆
Hヨ
㌔H
FzLSal･iuTn trlclnctuTn a.nd s om e strain 昌 Of F.
gT
.
a m he a ru Tn, F. equis eti. F. 8PO r OtT
･Lchioide s, F.poae
a nd F. laterltiu T nproduce T-2 to xirl. Ap parently all
do m e stic anim als a r e S u S ePtible to I nju ry by dieta ry
intake of T-2in the r ange of a few p pm . ln po ultry,
T -2to ヱinin fe edcontamin ated with 1 to3.5p pm m ay
pr odll C e Sle sio ns at the edges of the be aks, abn o r m al
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feat heringin chicks, a drastic and 日udde ndr opin eg g
produ ction , eg gs withthin Shells, r edtl Cedw eightga ln畠
and m o rtality. T-2to xin is c rystals,freely s olllble in
ethyla.1cohol, ethyl acetate, chlorofor m , D MS Oa nd
othe r organic 801vent8 and has M W . 466.53a nd m o-
lec ular for mula C2.Es40o (E ri kBe n 8.nd A lex a nde r,
1998).
Ze a r alen o n e(Z E A)
Zc 8rB]B nt)n e
/
＼
＼
＼
敬 - 悠 H
l l
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(z8rmd) rrbrad
Z EA is a.n o n ste r oidal estroge nic mycotoxin
pr odtlCed by Sever al FLtS a riu m species(∫, culm oT u m,
F. gramin e a T 7LTn , F. c roohw ele nse). Itha sbeen impli-
c ated in nllm erOtLS myC OtOXic os eB in far m a nim als,
especi allyinpigs. ItiBfo undw orldwidein a n umber of
cere alcrops sllCh a B m aize, barley, whe at, ric e(Eola -
day,1980, Kuiper-Go odn an etal” 1987, Tan aka etall
1988, Richa rd et al. , 1993). ZE A(3,4,5,6,9,10- hex ahy-
dr o114,16-dihydr oxy -3- m ethyl-1 H-2 -ben zox a cyclotet-
r ade cin - 1,7(8H)- dio n ewith M W. 318.36, C鳩HBgO6 iB
8ta.bュe c o mpo tlnd, bothduringstor age/mi lling andthe
pr o cessing/cooking of fo od, and itdoe sn otd-egrade at
high te mpe rat,ll reS (Kllipe r- Goodm an et alり 1987,
Gilbert, 1989). In additioTl, (a - Zearale nol and(β 一
客e ar alen ola re tw o addit o nal m etabolite 8 m ay o cc ur
a s amixtu r ewithz e a rale n o ne .
B io che mic al m ode of action : ZE A ha占 bee n
sho w nto co mpetitiv ely bind to estrogen recepto r s
(E R)in a n u mber of in uゎ o syste m s. Binding to
specific re ceptors has been de m o n stratedin ute r u s,
m am ma ry gla nd a nd liv e r. Ⅴalu e 昌for E R bindingin
ta rget tis 白n e S a nd c ells r elativ e to e str adiol (E 2)
of ZE Awere betwe en<0.01-0.1 where a s(- z8a ralanoI
show;d str o nge rbinding and(- z ear alan ol m uch le8S
binding . The r elative binding affinities to the rat
uterine uterin e cytoplasm atic r e c epto rfor ZE Aand
de riv ativ eB W er e a-Ze ar al n ol> a -ze arale n ol> β-
ze aralan ol>ZE A>β- z e a rale n ol (Kuipe r- Go odm an et
al. ,1987, Erikse n a nd Alex a nde r, 1998). Whe n ze ara1
1enone -c onta min ated feed or grain i8 eaten by liv e-
sto ck
,
it ca n c at18 e aWide va ri8ty Of r epr oductiv e
pr ob18m S, In Swineit c atl B e S V ulvovaginit8, lo w birt土1
w eights, fetal re ab8 0rption, abo rted pregna n cie8,
redllCed litter siz es, and feminization of m a188. Boa r s
e Ehibit e nlarge m am rn8.a a nd atrophied testes
(F IB.n niga n, 1991).
Mac
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In addit o n to z ear ale n o ne a nd de o xyniv ale nol,
three new a cetylated m yc oto xin s, 4-ac etyl z 8 a r ale n-
one, 4-a cetylcia - ze aralenone and3,15- diacetyl deoxy-
niv ale n ol wer e is olated fr o m aFus ariu Tn gr a Tnine-
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a ruTn C ultured on c or n. T L Cand H P L Ca nalysis ofthe
toxic cor n a ndrabbit skilltestpr o vedthe pre sence of
ze aralen o n e(1)and ofde oxyniv ale n ol(2)a Bthe major
pr odu cts a nd 4- acetyl ze ar alenone (1a), 4- a cetylcis -
ze arale n o ne(1b) a nd 3,15- dia c etyl deo xyniv alenol
(2a). Compou ndsla,1band 2a ha v e n otbe e nisolated
pr e vio ll Sy a s n atural prodlユCtB . T he strtl Ctu r eB Ofla
and lb ha vebe e ndeducedon the basis ofspectr o s c opic
data a ndchemic alcor r elations,It is also w orthn oting
thatlb is the fir st Ci8 1 Ze aralenone is olated from a
ftl ngu 8(Mtl nOZ Qt al. , 19 89).
T he Mycoto xin L -783279
､
§≒
＼
○ ク
'
JLI
O
L -783279 belo ng8 tO the ze ar ale n o n efa mi ly h 8
bee nis olated I)y e xtra ctio n wit htn ethylethylketone
fro m the cultu rebrothof fu ngi. Afte rdefatted with
hexane畠 the n sllbje ctedto a s eqtlenC eOf c olll m nChr o-
m atogr aphy on silic a gel a nd prepar ative H PL Cto
affo rd a p ure c ompo u nd. Yields 0f L1783279c rystal-
lized from m ethanol. The str ucture of L-783279 has
bee n e stablished o n the basis of M Sand N M R data.
T he m olec11a rfor m 11a w a白 deter min ed 且B C19 H240 7
by s c a n ni g high- re s olutio n electr o nim pa ct m a s s-
BPe CtrOm etry and the molectla r w eight of 364c o n-
fir m ed by n egative and po sitiv e electro spray ioniz a-
tion (ESI- M S). T he 13 C-N M R, 1 H-1 H C O S Y, H MQC
and long- rangel H- 13C H M B Ca nalysis indic atedthe
8tru Ctll r e Of L-7832 79, a s ze ar 且1e non e-like m etabolite.
T he I.-783279 belo ng8 als oto t he farnily of kin a畠e-
inhibit ngla cto nes(Do mbr o w並i et al= 1999, Zhao et
all 19 9).
Q u 8 e n Sla ndo n
ln our labo r atory has been is olated fr o皿 tbe
cltu r 8br oth of 8tr ain ChT3･SOSPOrlu m qu eeTaSla nd-
icLETTl ane w rCpre益o ntativ eofthe ze aralen o n efami ly of
m ycoto xin lacto nes, design ated quee n81a ndotl ･ The
B ubstanc e w a si olated byextr action withchlor oforh,
the nsubjectedto a. sequenc e of colum n chrom atogr a-
phy and prepa rative T L C, ⅡP L C, c rystalliz ed fro m
m ethanol to obtain ed a ptLr e 811b8ta n C e. The 8tr u Ctll re
ofqu e e nslandon w a s s ettled o n the basis of】∃SII M S,
E R El- M S, o n eand tw odim en sional N M RspectroI
B C OP y. T he str11 Ct11r e S Of qtle en畠Iandon and L-783279
arevery Si milar. The difer e n c eis in the pre s en ceof
on e m ethoxy gro up m ore andthe diffe re ntposition of
a keto groupby qtle en Bla ndo n. The 8 ubBtanC e Show ed
activity against ftlngibut n otbacte ria(unptlblished
data).
Conclusion s
The bestprotection against m ycoto xingis m o ni-
to ring for their pre s ence in feeds and fo ods, That
m ea n ste sting allalong the pathw ay fr o m initial
har vest ofgr a l n StO thefinishedpr odllCt.
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